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Assessments. See Rates, Assessments and Financing Senge 

Backfill. See Pipe Laying, Excavation and Backfill 
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BOILER FEEDWATER 


Cast-Iron Pipe. See Pipe—Cast-Iron 
Chemical Quality. See Quality of Water—Chemical and Physical 
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Chlorination. See Sterilization, Chlorination, Excess Lime, Ozone, Ultra-Violet Ray 


CIVILIAN DEFENSE—MUTUAL AID 


Clear Water Storage. See Reservoirs—Clear Water, Distribution 
Coagulation. See Chemicals, Coagulation, Mixing and Sedimentation 
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Emergency Procedure Under Mutual Aid Plans 
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Repairing for Defense. . a ee .Louis R. Howson 
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Duties. Water Series Bulletin No. 1 
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Water Storage for Air Raid Defense 
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Health Departments in Wartime....................04 A. H. Stewart 
Stations the Bitte... Henry Berry 
Wartime Revision of Water Service Regulation—Illinois Commerce 

Wartime Protection of Water Supply Quality. ..................... 
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Wartime Control of Water Quality...................Charles R. Cox 
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War Emphasis in Water Works Management......... Samuel B. Morris 
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Recruiting and Training Auxiliaries for Water Works. . Earl Devendorf 
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War I in n Analysis ‘Treatment 
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COLOR REMOVAL 
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Victory Garden Rates and Problems................... C. P. Harnish 
Money Talks for Water Conservation in Louisville, Ky.............. 
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The Rehabilitation of Water Shine. Earl S. Hoyt 
The Bacterial Corrosion of Iron and Steel........... T. D. Beckwith 

Discussion....... 
Corrosion and Cathodic Restection... Bs ..G. H. Montillon 
Cleaning Mains at Manasquan, N. J. K. Van Brunt 
Notes on Current Corrosion Problems............Thomas M. Riddick 
Fundamentals of Corrosion...................-.0.05- G. W. Gleeson 
Water Main Cleaning in the War Effort............. Clinton Inglee 
Importance of the Distribution System........ .... Louis R. Howson 
Corrosion of Well Pumps.................T. E. Larson and J. B. Millis 


CORROSION PREVENTION 


The Physiology of Sodium Hexametaphosphate........ K. K. Jones 
Corrosion Control by Sodium Hexametaphosphate 
A. T. Gidley and Robert Spurr Weston 
Notes on Corrosion Prevention by Sodium Hexametaphosphate 
Edward C. Trax 
Progress Report on the Use of Sodium Hexametaphosphate at Garden 


Corrosion Centro! pH .. Irving L. Dahljelm 
Notes on Current Corrosion . Thomas M. Riddick 
Inhibition of Lead Corrosion With Sodium Hexametaphosphate 


G. B. Hatch 
Stud’es in Corrosion Control . _H. P. Stockwell Jr. 
Progress in Water Condishoding Methods to Inhibit Corrosion 
Committee Report 
Effect of Sodium Hexametaphosphate on the Solution of Lead 
Edward W. Moore and Fred E. Smith 
The Value of Sodium Hexametaphosphate in the Control of Difficulties 
Due to Corrosion in Water Systems...........Committee Report 
Brief History of the Use of the Glassy Phosphates for the Control of 


Difficulties Due to Corrosion....................... Owen Rice 
Theory of the Action of Hexametaphosphate.......... E. W. Moore 
Survey of Results of Metaphosphate Treatment.... . E. H. Thwaits 


Application of Metaphosphate to Ferrous Metal Piping Systems 

H. P. Stockwell Jr 
Application of Metaphosphate to Non-ferrous Systems. E. W. Moore 

Use of Metaphosphate in Conjunction With Other Chemicals 
H. M. Olson 

Disturbances Produced in Water Systems by Metaphosphates 
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Instances of Failure of Metaphosphate Treatment. ...E. W. Moore 
The Economics of Metaphosphate Treatment. ... Marsden C. Smith 
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Corrosion of Well Pumps............. T. E. Larson and J. B. Millis 


COSTS—STATISTICS OF WATER WORKS 


Depreciation of Cast-Iron Water Mains Related to Actual Service Lives 
Reeves Newsom and E. H. Aldrich 


- Annual Report of a Small Water Works................-. L. E. Jarvis 
The Use and Abuse of Depreciation............. John H. Murdoch Jr. 
Property Records and Valuation..................-. Reeves Newsom 


Management of Water Works. . : .Louis R. Howson 
Materials Requirements for U. Ss. Public Water ‘Supply Construction 
Progress Report No. 1 of the Committee on Survival and Retirement 
Experience With Water Works Facilities. ..................... 
The Extent of Use of Activated Carbon, A Review of the U.S.P.H.S. 


~ A Review of the Cost of Water Works Structures. 
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Survival and Retirement Experience With Water Works Structures— 


A Committee Report. ... E. H. Aldrich 
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CROSS-CONNECTIONS (See also PLUMBING HAZARDS) 


Present Status of Cross-Connection Control....... E. Sherman Chase 


A Simple Method for Location of Cross-Connections in Piping Systems 


R. C. Dohe 

Pollution of Drinking Water Through Cross-Connection With Fire Lines 
J. C. Geiger 

..Charles Gilman Hyde 
Inter-Connection and Back- 
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- Relation of River Dams to Community Water Supplies 
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_ Department Records for Supply and Distribution 
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DISTRIBUTION SYSTEMS (Con) 


Jacking 72-Inch Culvert Pipe Under Outfall Sewer... Ralph Shepherd 
Effect of Enlarging a Main at Point of Diversion of a Branch Line 
Samuel A. Evans 


Additions and Changes at Fredericksburg......... .. Roland J. Leveque 
Sterilization of New Mains at Springfield, Ill........... .S. T. Anderson 
Importance of Sampling and Studying the Water in the Distribution 

A. T. Lundberg 


Legal Decisions Relating to Distribution of Public Water Supplies 
Frank A, Marston 
Control of Iron and Sulfur Organisms by Super-chlorination and De- 
Leak Detection.. is .H. W. Niemeyer 
Bacterial Dagreciation of Water Guatity: in Distribution Systems 
Norman J. Howard 
Ownership and Maintenance of Service Lines and Curb Boxes 
William C. Shoemaker 
Distribution System Analysis in Edmonton............. C. K. Hurst 
Radio Directed Water and Sewer Service.............K. F. Hoefle 
Financing of Extensions at Los Angeles...............E. F. Dandridge 
Pollution Prevention in Distribution Systems in Britain 
E. G. B. Gledhill and A. W. H. McCanlis 
Management of Water Works......................Louis R. Howson 
Automatic Recording and Control Devices in Tacoma’s Water System 
W. A. Kunigk 
Chlorination Equipment Available for Emergency Use. Harry A. Faber 
Experiences With Emergency Chlorinating Equipment....G. E. Arnold 
The Pollution and Emergency Disinfection of Rochester’s Water 
Investigating Water Quality in a Distribution System 
Albert M. Shannon and William M. Wallace 
Symposium on Equipment Available for Emergency Repairs to Distri- 
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Nelson Thompson, Clinton Inglee, Rossiter S. Scott and 
H. Y. Carson 
Ridding the Distribution System of Pumping Station Noises 
S. M. Dunn 
Growing Pains of a Small Town Water System......... P. D. Wilson 
Water Main Extension Policies in Wisconsin............ P. A. Reynolds 
Methods of Financing Water Main Extensions in California 
Morris S. Jones 
Problems and Limitations in the Installation of Water Main Extensions 


to Suburban Areas............................M. B. Whitaker 
Water Quality Problems in Small Systems.......... Lawrence H. Cook 
Tentative Manual of Safe Practice in Water Distribution—7J.1-T.... 
Emergency Repair of Distribution Systems............ W. Victor Weir 
Discussion. . er: . Bernard W. Cullen 
The Value of Distribution Sys stem 1 Studies ler’ Mécticis Present Emer- 
gencies and Postwar Problems................... E. Shaw Cole 
Sterilization of New and Repaired Mains............... C. H. Billings 


Maintenance of Chlorine Residual in the Distribution System 
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DISTRIBUTION SYSTEMS (Con.) 
nt Manual on Emergency Repairs to Water Distribution Systems....... 
' Substitute Materials in the Water Works Field...... Richard Bennett 
Proposed Plan for Water Main Sterilization...........A.N. Heller 
= Industrial Water Treatment as a Distribution System Hazard 

C. K. Calvert 
Importance of the Distribution System...............Louis R. Howson 
Fundamentals of Utility Extension Rules........... E. F. McNaughton 
Safety in Water Main Construction................-2.+5- Fred Eitel 
Practical Studies of Distribution Systems........... George W. Booth 
Discussion. . .W. E. Howland 


The Design and Construction of an Milw: pani Water Works 
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Constructing and Financing Interconnections in New York 
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Constructing and Financing Interconnections in New Jersey 
H. T. Critchlow 
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Albert M. Shannon and William M. Wallace 


EDUCATION, LICENSING AND TRAINING 


Water Works Schools... ... .H. B. Foote 

Report on Indiana District ‘Short Schools. D. Richetta 

Certification of Operators in Tennessee. . .. James H. Fry 

Licensing Water Works Operators. 1940 Staff Report 
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Effectiveness of Sand Filter Layers in Removing Floc 
G. B. McCall, S. E. Edwards and Edward S. Hopkins 


Filter Sand—From a Producer’s Standpoint........... H. J. Gerrard 
Porous Filter Bottoms at Flat Rock, Michigan........ Loran Stevens 


Experiences With the Palmer Filter Agitator at Olean 
Joseph E. Rehler 


ke Concentrator for Solids in Filter Effluent....... . . Herman Weigand 
_ A Small Pressure Filter Plant................+... William W. Watkins 
A Working Model of a Filtration System........ Harold J. Abrahams 
Clogging of Rapid Sand Filters..................---. Rolf Eliassen 
Methods of Handling Sand and Gravel.................. M. P. Crabill 


 Perforated-Pipe Underdrains for Rapid Sand Filters 
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FIRES, FIRE PREVENTION AND PROTECTION (See also CONSUMPTION, 
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Organizing to Prevent Fires .... . Percy Bugbee 
The Water Works’ View of the Use of Public Wa ater + Supelies for Private 
The Texas Fire Insurance Department............../ \lbert R. Davis 
Relationship Between Fire and Water Departments... Jay W. Stevens 
Insurance Requirements for Water Works Properties. ..R. F. Goodhue 
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Improvements to Wichita Water Supply............. R. E. Lawrence 
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Sanitary Construction and Protection of Wells......... H. J. Ongerth 
Ground Water—A Vital National Resource 
General Nature of the Current Problem............ O. E. Meinzer 
Midwest Problems.............................Charles B. Burdick 
Pacific Coast Problems........................-.-Samuel B. Morris 
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R. D. Goodrich 
New Developments in Ground-Water Exploration. ...... Carl A. Bays 
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transportation in general not applicable to 
public util, fleets due to sound maint. pro- 
grams Doubtful that WPB will provide 
many trucks this vear services 
come tirst, and factories must work to capac. 
to meet their orders. ODT rehabilitation 
program will supply replacement motors, 
rear axles or other parts which will extend 
vehicle use for 3 or 4 more years. Under 
this new order operators of 25 or more ve- 
hicles entitled to get without priority rating 
or any restrictions, one motor, one trans- 
mission and one rear axle for each vehicle 
owned. Old motor may be removed and 
exchanged for rebuilt motor. Under program 
137,000 motors, 8000 trans. and 3800 rear 
axles will be built. Ford, Chevrolet and 
General Motors expected to participate 
strongly, but mfrs. of larger motors will be 
reluctant to enter program unless orders 
placed early. Replacement parts situation 
improved some with exception of cylinder 
heads, crankshafts, and gears which are still 
in demand by army. Parts now made of 
improved materials and WPB has agreed 
to set aside for civilian production 5% of 
manpower hours used in mfr. of parts. Most 
of production of vehicles this year in medium- 
and heavy-duty class, with which army re- 
placing lighter equip., so little, if any, will 
be available for public util. fleets. Army 
suggests use of their discarded lighter ve- 
hicles but this not advisable as they are ex- 
pensive to operate and maint. and Lave been 
abused. Synthetic rubber tires will be avail- 
able and in passenger car size will give good 
service if given good care; however, larger 
tires for trucks not as satisfactory. Over- 
loading of synthetic truck tires very harmful; 
they do not dissipate heat and have ignited, 
causing fires and destroying Doth truck and 
cargo. Some fleet trucks 
through trough of water 700 \o 300’ long at 
end of run to cool tires. tow mileage from 
poor grade of gas now ava.'able necessitates 
request for larger allotrixnt First postwar 
trucks manufactured may not be best in- 
vestment, so do not rush to purchase them. 


H. J. Chapton. 
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Saving Metals to Hurry Victory. A. E. 
The Driller 17: 6: 7 (June °43). 
Many metal shortages creating delays and 
making replacement parts unobtainable, 
launched new service called metallizing, 
*‘metal spraving” process for rebuilding worn 
surfaces on crankshafts, pistons, transmission 
shafts and other wearing surfaces including 
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well drilling and water system equip. Highly 
specialized service managed by competent 
automotive jobbers and machine shops with 
trained knowledge of metals and their success. 
ful application, available in almost any sizable 
city. All kinds of shafts, impellers, centrify. 
gal, boiler feed and reciprocating pumps suc 
cessfully metallized. Costs vary according to 
part, metal and subsequent machining, byt 
price worth it when new parts unobtainable. 
Metallizing not a cure-all.—Ralph FE. Noble. 


Means for Conserving Labor and Materials, 
Including the Adoption of Substitute Non- 
critical Materials. G.E. MArtTiNetal. Am. 
Ry. Engr. Assn. 45: 441: 64 (Nov. '43). 
Salvaged and substitute material should be 
used wherever possible. Man-hours should 
be conserved by good transportation and 
communication service for repairmen. Work 
should be carefully planned and anticipated 
requirements ordered well in advance.—R, C. 
Bardwell, 


Electric Pumping Will Save Critical Ma- 
terials. C. R. KNowLes. Ry. Eng. & 
Maint. 40: 2: 131 (Feb. '44). Extension and 
interconnection of elec power lines has in- 
creased availability and dependability of this 
source of power for railway water stations. 
Critical materials saved by less wt. of motor- 
driven centrifugal units and automatic con- 
trol conserves labor. Coal and oil saved, 
as well as coal cars or oil tank cars in which 
serious shortage exists.—R. C. Bardwell. 


The Use of Alumino Ferric in the Field for 
the Treatment of Water Containing Colloids, 
S. KniGHT. J. Roy. Army Med. Corps (Br.) 
82: 2: 38 (Feb. '44). Water from natural 
sources frequently contains colloidal particles 
which pass through std. army metal filters 
even when these are aided by Kieselguhr, so 
that filtrates turbid and colored. Prelim. 
coagulation of these colloids by means of 
alumino ferric prior to filtration will provide 
clear water, but this method has hitherto been 
employed only where settlement in tanks 
possible. Methods here described for using 
alumino-ferric coagulation with both Mobile 
Water Purifier, Mk. II, and with unit app. 
Expts. with mobile purifier demonstrated 
that by adding between 1 and 2 gpg. of 
alumino ferric to water by means of Filtraider 
device, together with Kieselguhr, which is 
normally added in this way on suction side of 
pump, entirely satisfactory filtrate can be 
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obtained with waters which ordinarily yield 
turbid, colored filtrate. —B.H. 


Water Service Men Are Finding Ways 
Around Problems. A.B. Pierce. Ry. Eng. 
& Maint. 40: 4: 356 (Apr. ’44). Curtailment 
in availability of materials and equip. has 
resulted in railroads salvaging many old 
units. Heavy increase in traffic caused by 
movement of war supplies has required new 
water stations and enlargement of many old 
supplies. Pipeline efficiencies have been 
increased by cleaning and many new wells 
installed. Troop train movements have re- 
quired new drinking water facilities, Cur- 


DAM CONSTRUCTION 


Earth Dams—Their Design and Causes 
of Some Failures. MILTON G. SPEEDIE. 
Survevor (Br.) 103: 99 (Mar. 3, ’44). Es- 
sential requirements of earth dam: (1) Suffi- 
cient height and top width against overtop- 
ping and wave wash. (2) Materials suitable 
for purpose. (3) Dam and foundation must 
be sufficiently impermeable. (4) Veloc. of 
water percolating through bank and founda- 
tion must be low enough to insure that no 
fine soil particles removed. (5) Profile must 
be such that materials of embankment and 
foundation stable under most unfavorable 
combination of shear characteristics and pore 
pressure that may be encountered. Follow- 
ing design procedure suggested: (1) Make 
thorough survey of materials (a) in founda- 
tion and (b) in vicinity of site and available 
for new constr. (2) Select one or more trial 
cross-sections and zonings of materials. (3) 
Exam. trial designs for (a) seepage loss and 
safety against piping and (b) stability of 
embankment and foundation. (4) Det. final 
cross-section after consideration of charac- 
teristics of various alternatives considered 
and cost of each. (5) Carry out model tests 
to check seepage and stress conditions, and 
to assist in prepg. constr. program. Three 
basic types of earth dams are: Type A, com- 
posed entirely of one material except for 
surface protection against erosion; Type B 
has materials symmetrically zoned; Type 
C has materials non-symmetrically zoned. 
Foundation materials must be examd. in their 
natural condition. During constr. fill ma- 
terial will be excavated, transported, spread 
and compacted. Necessary to det. proper- 
ties soil will exhibit after this treatment 
Necessary top width remains matter for 


judgment. Amt. of freeboard usually detd. 


tailment by WPB in qual. of alum and amt. 
of chestnut extract used in water treatment 


has not affected railroad water supplies 
seriously as yet.—R. C. Bardwell. 


Reflections on the Gages of the Portland 
Water District Showing Water Pressure 
During Blackouts. F. J. Reny. J. Me. 
Water Utils. Assn. 19: 117 (Sept. °43). 
During 3 successive blackouts Dist. water use 
decreased approx. 5 mgd. in 20 min., ac- 
companied by 2-3 lb. increased pressure. 
No explanation other than actual decreased 
consumption during blackout.—Ralph E. 
Noble. 


AND MAINTENANCE 


from wave height considerations. Deg. of 
impermeability depends on value of water 
stored and dimensions of embankment. 
Essential to design structure so that seepage 
gradient will be well below “‘flotation’’ value 
at points where seepage water will issue from 
soil mass. Earth dam stability largely 
governed by hydrostatic pressure of fluid— 
air and water—in voids of soil mass. These 
pressures may be produced by: (1) compaction 
equip. during constr.; (2) superimposed weight 
of soil mass during consolidation period and; 
(3) seepage flow through soil mass. Lack of 
adequate spillway caused greatest number of 
failures. Only few failures attributed to 
insufficient stability of embankment or its 
foundation. Failure of structures in recent 
years caused by weak foundations in large 
proportion of cases. Low height of dam does 
not warrant taking risks. History has shown 
that greatest number of failures occur in 
relatively low dams.—H. E. Babbitt. 


San Roque Dam, Argentina. ANoNn. The 
Engr. (Br.) 177: 509 (June 30, '44). San 
Roque Dam located on River Primero, near 
Cordoba in Argentina. River subject, par- 
ticularly in late spring, to heavy floods, 
while at other times of year drought prevails. 
Dam is concrete gravity structure, slightly 
curved in plan and has height above river bed 
of about 50 m. Reservoir will have area of 
1650 ha. and vol. of about 200 cu. hectometers 
at normal storage level. Catchment amts. 
to 1350 sq.km. Bell-mouthed spillway can 
discharge 230 cu.m. per sec. at top water 
level into reservoir.—H. E. Babbitt. 


Attacked Successfully. 
Eng. News-Rec. 130: 890 


German Dams 
Josepx D. Lewin. 
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(June 17, '43). During night of May 16-17, 
11 of 19 attacking planes succeeded in breach- 
ing Moehne and Eder Dams in Western 
Germany with 65 tons of explosives. Exact 
damage not known but photos reveal gap 
250’ long and 42’ deep in crest of Moehne 
Dam and breach approx. 200’ long and of 
unknown depth in Eder Dam. Both dams 
curved gravity type structures located in 
Rothhaar Mts. in Ruhr Dist. and forming 
reservoirs among largest in Germany. Tim- 
ing of attack with respect to hydrologic cycle 
perfect, as in avg. yr. reservoirs full by May 
15. Photos show Moehne Reservoir to have 
been full. Details given of dams and ests. 
made of probable damage. Estd. that only 
70% more mines used than _ theoretically 
necessary, indicating very exact bombing. 
Believed that greater part of stored water 
released and estd. that max. discharge from 
breached Moehne Dam about 172,500 cfs. 
and from Eder Dam about 125,000 cfs. If 
reports true that Ruhr Valley below Moehne 
flooded for 60 mi., avg. depth of water about 
3’. Will be repercussions in shortage of 
water to more than 250 municipalities, several 
hydro plants and navigation canals. Several 
other dams in Germany mentioned as suitable 
targets for attack.—R. E. Thompson. 


The Block Eary Dam, Isle of Man. T. 
N.C. BuLMan. Wtr. & Wtr. Eng. (Br.) 46: 
461 (Nov. '43). Purpose of dam to impound 
water for supply to north of Isle of Man. 
3 methods of water supply reviewed: (1) 
gravitational, (2) from river and (3) under- 
ground. Consideration of available gather- 
ing grounds directed choice to valley site 
adopted. Site favored constr. of concrete or 
masonry dam, not more than about 50’ in 
height, forming reservoir of 11 bil.gal. (Imp.) 
capac. Hills of slate traversed by quartz. 
At north end of dam rock hard and compact 
with no obvious cracking. At southern end 
rock chunky in character with many cracks 
and visible bedding planes. Catchment area 
approx. 1040 acres with approx. avg. annual 
rainfall of 55’... Top water level of dam 606 
O.D. (Ordinance Datum) and allowance made 
for max. flood of 600 cfs. Nature of site 
most suitable for mass concrete dam. Height 


from stream bed to spillway crest approx. 


50’ and max. thickness 43’10”. Overaj 
length 208’ 8’. Spillway length 30’. Littl 
earth to be excavated, site mostly rock 
surface. Foundations, particularly in Way 
of tongue (cutoff) trench, after excavation 
drilled and grouted but usually found that 
holes took no water under pressure of 80 pg, 
and so took no grout. Concrete shot downy 
chute from mixer and allowed to be rather 
wet with water-cement ratio of 0.7. It too 
20 days for reservoir to fill. No wet patches 
appeared on downstream face. At southem 
end, where qual. of rock was suspect, one small 
leak appeared. Leakage already dropped tp 
1000 gal. (Imp.) per day.—H. E. Babbitt. 


Pressure and Consolidation Measurement; 
at a Western Earth-Fill Dam. ELLis L 
ARMSTRONG. Civ. Eng. 12: 682 (Dec. °42). 
Dam typically zoned rolled earth-fill type, 
having center section of impervious sandy-clay 
material with supporting upstream and down- 
stream sections of stable comparatively semi- 
pervious materials increasing in coarseness 
toward outer slopes. Max. height of 235’ 
above bedrock, length at crest of about 1300’ 
and contains little less than 3 million cu.yd. 
of earth and rock materials. Between small 
closely packed particles that make up embank- 
ment, are inter-connected pore spaces which 
permit flow of air and water through ma- 
terials. As embankment consolidates and as 
reservoir fills and empties, air and water exerts 
pressures on surfaces of pore spaces. This 
“‘nore’’ pressure very materially affects sta- 
bilityofdam. Piezometer apparatus installed 
in dam to measure this pressure during constr, 
and during later operation of reservoir. From 
data obtained, extent of satn., percolation 
stream lines and stability of embankment can 
be detd. during both constr. and operation. 
Five settlement measuring systems installed 
in dam, making total of 123 crossarms. From 
time each pair of crossarms placed until 4 mo, 
after embankment completed, consolidation 
between crossarms showed approx. straight- 
line variation of from zero at top of embank- 
ment to about 3% with 150’ of fill load. 
Amount of slow long-time consolidation of 
embankment yet to be detd., as is settlement 
effect, if any, of satn. by water from reservoir. 
—H. E. Babbitt. 
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